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From many recent studies (thoroughly re- 
viewed by Josephs in Blood 13, 1 (1958)), 
as well as from Beutler’s excellent work 
(Nutrition Reviews 16, 157 (1958)), it ap- 
pears that the prevailing concepts under- 
"ving studies of iron metabolism are not 
clearly understood despite the great number 
of investigators presently working in this 
field and the delicate techniques now avail- 
able. 

As remarked (Nutrition Reviews, loc. 
cit.) “Beutler has (indeed) opened up a 
whole new vista of objective clinical 
experimentation. ...’’ Without wishing to 
detract in any way from Beutler’s fine con- 
tributions, it should be noted that for many 
vears there have been strong indications that 
the approach pioneered by Beutler was long 
overdue. Indeed, it seems strange that al- 
though so much information is available 
about the half-life of hemoglobin molecules, 
nothing, to my knowledge, is known about 
the rate of turnover of the various intra- 
cellular iron-containing enzymes. 

Allare aware that red cell precursors have 
a peculiar affinity for iron and the avidity 
of these cells for this metal has been shown 
to decrease as they mature (Lancet II, 727 
(1957)). These simple facts alone might have 
been taken to indicate, as they obviously do, 
that the need for and utilization of iron 
varies in different cells in health, and that 
these needs and uses might be expected to 
change in various physiological and path- 
ological conditions, thus altering iron me- 
tabolism generally. Moreover, entry of iron 
into cells and its use are not passive processes 
but are functions of the integrated activity 
of a number of cell enzymes (J. Biol. Chem. 
214, 657 (1955); 220, 741, 751, 777 (1956); 
Biochim. Biophys. Acta. 26, 441 (1957)). 
Consequently, it is not unexpected that 
Tappan et al. (Am. J. Physiol. 190, 93, 99 
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(1957)) demonstrated, in animals accli- 
matized to high altitudes, increases in both 
skeletal myoglobin and intracellular iron- 
containing enzymes in many tissues. 

The above data and those of Beutler sug- 
gest that the rate of iron turnover within 
many cells may be considerable. Perhaps it 
is within the small yet important non-hemo- 
globin compartment of bodily iron, compris- 
ing cell enzymes, that the basic regulators 
of iron uptake may vet be found to lie; even 
short periods of hypoxia rapidly promote 
alterations in circulating transferrin, eryth- 
ropoietin and serum iron. Moreover, it 
has been demonstrated (Eup. Med. Surg. 15, 
176 (1957); Am. J. Physiol. 191, 113 (1957)) 
that the effects of short periods of hypoxia 
on erythropoietin serum iron, may last for 
three to five days after a single exposure. 
The possibility that erythropoietin —in- 
fluences cellular iron metabolism directly 
(and possibly, therefore, iron absorption in- 
directly) receives support from the recent 
demonstration (Nature 181, 1537 (1958)) 
of two- to seven-fold increases in iron uptake 
by bone marrow cells exposed in vitro to 
anemic serum known to contain erythro- 
poietin. Moreover, Smith et al. (Proc. Soe. 
Exp. Biol. Med. 94, 656 (1957)) found a 
marked increase in the uptake of a single 
standard dose of radio-iron in rats immedi- 
ately after exposure to simulated high alti- 
tudes for only two hours, and long before 
any change in hemoglobin could be ex- 
pected. 

Using these facts we have conducted ex- 
periments, the preliminary results of which 
indicate that the intense siderosis, inducible 
in rats fed an iron-enriched maize diet 
(Lancet, in press (1958)) can be increased 
markedly by exposing these animals to 
simulated high altitudes for approximately 
one hour sessions thrice weekly, an effect 
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not thus far detectable in rats fed an iron- 
enriched stock ration with equal calcium 
and phosphorus content. 

Various types of malnutrition may perhaps 
exert different effects on iron metabolism 
and not, as presently held, simply by virtue 
of the excess or deficiency of dietary iron. 
The diet of the Union of South African seems 
to promote severe siderosis due apparently to 
some cellular metabolic change(s) induced 
by such diets, and not to iron overload alone 
(“Perspectives in Human Malnutrition”, 
Gillman and Gillmen, Grune and Stratton, 
New York (1951); Gillman, Hathorn and 
Canham, Lancet, in press). Thus, rats fed 
an iron-enriched stock diet were found to 
ingest almost twice as much iron daily as 
those fed an iron-enriched maize diet. Yet 
the latter animals absorbed far more iron 
and developed marked hepatic siderosis, 
detectable histochemically and confirmed 
chemically by the five-fold greater iron con- 
tent of their livers. In these animals, as in 
the African, excessive iron was first found 
within the hepatic epithelium and only 
subsequently did the phagocytes become 
siderotic. These findings conform with those 
of Gillman and Gillman (Nature 164, 148 
(1944)) who found that, in the early stages 
of human nutritional siderosis, histochemi- 
cally demonstrable iron, first encountered 
on or around the hepatic cell mitochondria, 
was apparently derived from the degrada- 
tion of iron-containing enzymes located 
within these organelles. The recent con- 
firmation of this finding and opinion by 
Richter’s electron-microscope studies (J. 
Exp. Med. 106, 203 (1957)) is indeed grati- 
fying, and adds weight to the possible con- 
tribution of intracellular enzymes to cellular 
and to total body iron. 

Perhaps nutritional microcytic anemias 
are also due to deranged cellular metabolism 
induced by diet. Hitherto, such anemias have 
been attributed mainly to an alleged iron 
deficiency, simply because iron therapy pro- 
motes improvement. The fallacies in this 
type of logic have been analysed critically 
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by Gillman and Gillman (op. cit.) who then 
suggested that clean-cut evidence of ‘true 
deficiency” of dietary iron, as the cause of 
such microcytic anemias, was lacking. This 
view now receives support from Foy and 
Kondi’s recent statements (J. Trop. Med. 
60, 105 (1957); Tr. Roy. Soc. Trop. Med. 
Hyg. 52, 46 (1958)) that the diets of people 
suffering from microcytic anemias contain 
a daily average of 30 mgm. of iron. Could not 
yet another type of alteration in cellular 
metabolism, imposed by a grossly inadequate 
diet, lead to decreased ‘‘needs’’ for both 
cellular iron and hemoglobin and hence to 
decreased absorption, even when this metal 
is available, just as the siderotic African’s 
diet promotes excessive absorption? This 
possibility certainly seems to be substanti- 
ated by another observation of Foy and 
Kondi (Nutrition Reviews 15, 294 (1957)) 
that, even on such so called iron-deficient 
diets, hemoglobin synthesis is apparently 
improved by the metabolic changes at high 
altitudes. 

It also seems interesting to note that, in 
two separate series of liver biopsies, we found 
hepatic siderosis to be frequent in mega- 
loblastic anemias, occurring among peoples 
consuming so-called iron deficient diets. 
Hepatocellular siderosis has long been known 
to occur in pernicious anemia and was 
usually attributed to hemolysis. However, 
Gillman and Gillman (op. cit., p. 343) ad- 
duced evidence in support of their sugges- 
tion that iron, in this anemia as in nutri- 
tional siderosis, was derived from the 
disruption of intracellular iron-containing 
enzymes and not from hemoglobin. This 
siderosis may be yet another manifestation 
of the widespread cellular metabolic upsets 
now known to occur in megaloblastic 
anemias (Am. J. Med. Sci. 227, 481 (1954); 
J. Lab. Clin. Med. 43, 235 (1954); Lancet I, 
830 (1958)). This contention also has to 
recommend it, its conformity with Sheldon’s 
view (‘“‘Haemochromatosis”, Oxford Univ. 
Press (1935)), that in hemochromatosis too 
epithelial iron is derived not from hemo- 


December 1958} 


globin but from the affected cells themselves 
as a result of some genetically determined 
cellular metabolic abnormality. 

Thus, the body’s capacity to absorb and 
use iron can be made to vary at least by 
bleeding animals (or men), by exposing them 
to hypoxia and by feeding them different 
diets. It has also been held that the increased 
absorption of iron, induced by the above 
procedures, is simply a reflection of the state 
of the body’s stores. However, this view is 
probably only partially true. Since it has 
been shown that maize diets increase iron 
uptake, may it not be possible that other 
diets suppress iron absorption through the 
alterations in cellular metabolism they pro- 
mote? Can the excessive or depressed iron 
uptake, on certain types of inadequate diet, 
perhaps be secondary to basic change(s) in 
cellular metabolism and also in endocrine 
functions induced by these diets? 

Symptoms attributed to “iron deficiency” 
are known to occur with or without anemia 
and, with iron therapy, these symptoms as 
well as achlorhydria may resolve before 
or even without associated changes in 
hemoglobin. Perhaps the efficacy of iron, ad- 
ministered therapeutically, may be attrib- 
utable not simply to “replacement  ther- 
apy” but rather to the overall improvement, 
induced by iron, in the utilization of the 
other components of the diet. The latter 
possibility is certainly supported by the 
demonstration of Pommerenke, et al., almost 
a quarter of a century ago (J. Exp. Med. 61, 
261, 283 (1935)) that iron has a marked 
catalytic effect on protein synthesis through- 
out the body; quantitative changes in cireu- 
lating transferrin, produced by iron inges- 
tion, have also been noted recently (J. Lab. 
Clin. Med. 48, 926 (1956)). 

Thus, a considerable body of indirect evi- 
dence is already available indicating the 
need, in the field of iron metabolism, for 
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further studies of cellular enzymes such as 
those pioneered by Beutler. In these studies 
the affects of hypoxia and of diet in modify- 
ing iron-containing enzymes, and thereby 
iron uptake and utilization throughout the 
body, will undoubtedly find an important 
place as will the role of the endocrines. 
Understanding the mode of endocrine 
action on cells, may, in turn, elucidate the 
unique effects of thyroid and other hormones 
on intrinsic causes other than infections and 
hypersplenism. This is apparent from the 
iron-resistant anemias in hypothyroidism 
(Acta med. Scandinav. 89, 526 (1936); Am..J. 
Med. 24, 535 (1958)). The recently disclosed 
action of androgen on resistant anemias, 
with the production of red cells even beyond 
the normal range, is illuminating in this 
regard. This latter response has been pre- 
viously ascribed only to anoxia and cobalt, 
both probably operating through some ac- 
tion(s) on cells (Brit. Med. J. 2, 422 (1957)). 
The role of endocrine derangements in mal- 
nourished individuals should also be taken 
into account in explaining the iron metabo- 
lism, in anemias or siderosis, in malnourished 
peoples. This is indicated by the disturbed 
androgen estrogen balance and the fre- 
quency of signs of hypothyroidism in mal- 
nutrition (Gillman and Gillman, op. cit., 
Ch. 25). Drabkin’s conviction that thy- 
roxin acts in close collaboration with cyto- 
chrome C seems significant for the present 
argument (J. Biol. Chem. 182, 235 (1950)). 
It is hoped that the above analysis may 
expedite the adoption of a conceptual ap- 
proach permitting an early resolution of 
many puzzling features of iron metabolism 
through a broader understanding of the re- 
activity of intracellular iron-containing en- 
zymes under a variety of circumstances. 
THEopore GILLMAN, D.Sc., 
M.D., B.Cu. 
University of Natal 
Durban, South Africa 
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in a thiamine deficient infant, 240 
Acidity 
achlorhydria, uropepsin levels in, 137 
Acidosis 
diabetic 
blood level of unesterified fatty acids in, 135 
use of glucose versus fructose in treatment, 70 
ACTH (see Hormones ) 
Adipose Tissue 
carotenoid storage in, N192 
cholesterol in, effect of feeding peanut oil on, 89 
composition, effeet of dietary fat on, 284 
lipogranulomas in, from dietary acetylated fats, 
317 
source of plasma unesterified fatty acids, 102 
water content, relation to appetite, 53 
Adrenal 
adrenogenital syndrome, genetic defect, 32: 
carotenoid stores, in, NI92 
role in control of water consumption, 302 
weight, in cats given fluorohydrocortisone, 177 
Africa 
anemia in, origins of, 330 


relation to ascorbie acid nutriture, 6 


acid 


article; N refers to articles in the Notes Section. 


artificial feeding of infants in, 23S 


infants, kwashiorkor in, 36 
nutrition in, Third Inter African Conference 
on, N63 
Age 
groups, in Australia, incidence of heart disease 


in, SAL29 
relation to amino acid exeretion, 5 
relation to incidence of heart disease, 
relation to lipoprotein patterns, PHS 
relation to prod iction of essential fatty 
deficiency, 
skeletal, evaluation by 
Aging 
research on, SA225 
Alanine (see Amino Acids 
Albumin 
formation from glucose or fructose, in the dairy 
cow, 172 
Alfalfa 
dehydrated, in animal feeds, bloat from, 300 
Algae 
protein, biologic value, 22 


sAl 
cid 


X raves, 10] 


Allithiamine 
biologie activity of, 336 
Altitude 


relation to blood cholesterol levels, 331 
relation to myoglobin and iron enzyme level 
SA353 
Aluminum (see Trace Elements ) 
American Medical Association 
Council on Food and Nutrition, program of, SA65 
Amines 
growth factors for bacteria, 190 
y-Aminobutyric Acid 
metabolism, in brain, SAI61 
Aminolevulinic Acid 
heme svnthesis from, in pantothente acid and 
pyridoxine deficiencies, 23 
synthesis, in pyridoxine and pantothenic acid 
deficiency, 142 
Amino Acids 
alanine 
incorporation into protein, in vitamin B, 
deficiency, 252 
synthesis from acetate, in vitamin de 
ficiency, 17 
aspartic acid, synthesis from acetate, in vitamin 
deficiency, 17 
blood levels, relation to appetite, 7 
blood pattern, in hereditary glyeinuria, 48 
cystathionine, metabolism, role of pyridoxine 
in, 17S 
cysteine 
in liver of chicks, 
tration, 241 
metabolism, thiazolidine carboxylic acid as 
produet of, 82 
deficiencies, on low protein diets for weight re 
duction, 292 
destruction by irradiation, SO 
excretion pattern, 548 
glutamate 
incorporation into muscle protein, effect of 
aspirin on, 281 
plasma levels, in hepatic coma, 73 
role in brain metabolism, SA161 


after methionine adminis 
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Amino Acids— (Continued) 
glutamine, direct utilization by HeLa cells, in 
tissue culture, 157, SA321 
glycine 
heme synthesis from, in pantothenic acid and 
pyridoxine deficiencies, 23 
in skin, in aseorbie acid detici ‘iency, 218 
in urine, in hereditary glycinuria, 48 
incorporation into hemin, in pyridoxine and 
pantothenic acid deficiency , 142 
incorporation into muscle protein, effect of 
aspirin on, 281 
metabolism, in tissues, 29 
source of oxalate, in primary hyperoxaluria, 


75 
histidine 
biosynthesis, role of folacin in, N127 
dietary, effect on blood cholesterol level, 213 
homocysteine, metabolism, role of pyridoxine 
in, 178 
homoserine, metabolism, role of pyridoxine in, 
7 
hydroxyproline, formation from 
scurvy, 218 
in urine 
in disease, 39 
in infants, 5 
in kwashiorkor, 259 
in primary hyperoxaluria, 75 
in Wilson's disease, 37 
intake, relation to arterio-venous blood glucose 
difference, 7 
lysine 
deficiency, metabolic effects of , N287 
dietary supplementstion for the aged, 132 
hydroxylation, in collagen synthesis, 340 
in yeast, availability, 344 
incorporation into muscle protein, 
aspirin on, 281 
requirement 
for feather pigmentation in turkeys, 50 
for longevity, 313 
for pigs, 15 
metabolism, in protein deficiency, 216 
methionine 
deficiency, metabolic effects of, N287 
dietary 
effect on biologic value of bacterial pro- 
teins, 
effect on copper excretion, 37 
effect on dermatitis from urinary ammonia, 
105 
in poultry feeds, breed differences in response 
to, 24 
ration into protein, in vitamin By» 
eficiency , 252 
metabolism in kidney, 
tensive agents, 87 
plasma levels, in hepatic coma, 73 
reversal of bacterial grow th inhibition by 
aminopterin, N127 
mixtures, insufficiency for chick growth, 111 
pheny lalanine 
incorporation into protein, in vitamin By. 
eficiency , 252 
metabolism, metabolic blocks in, 323 
plasma levels, in hepatie coma, 73 
proline 
conversion to hydroxyproline, in seurvy, 218 
synthesis from glutamine, by HeLa cells in 
tissue culture, 157 


proline, in 


effect. of 


inco 


production of hyper- 
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requirements 
for bacteria for growth, 21 
for HeLa cells in tissue culture, SA321 
for lactation and reproduction, 313 
for P. pestis, 21 
serine 
incorporation into protein, effect of vitamin 
Bie on, 252 
radioactivity in, after injection of C™ glycine, 


supplementation of rice, 
balance, 46 
threonine 
imbalance in diet, effect on growth, 313 
plasma levels, in hepatie coma, 73 
tryptophan 
conversion to niacin, in the duck, 310 
conversion to serotonin, 85 
deficiency, metabolic effects of, N287 
dietary, effect on biologie value of bacterial 
proteins, 115 
imbalance in diet, effect on growth, 313 
metabolites of, formed by carcinoid tumors, 


effect on nitrogen 


role of pyridoxine in metabolism, 178 
uptake by malignant carcinoid, N223 
tyrosine 
decarboxylation, assay method for pyridoxal 
phosphate, 231 
oxidation by liver, in protein deficiency, 216 
plasma levels, in hepatic coma, 73 
valine, requirements for longevity, 313 
Ammonia 
dermatitis from, 
on, 105 
excretion, in the guinea pig, 181 
Amphetamine (see Drugs) 
Anemia 
hemolytic, phosphatase activity in white cells, 
222 


effect. of methionine feeding 


in infants with kwashiorkor, 36 
iron deficiency, tissue eytochrome-e levels in, 
155 
pantothenic acid or pyridoxine deficiency, 23 
parenteral fat feeding, 164 
pernicious 
treatment with 
state in, 235 
turnover of vitamin By» in, 325 
uropepsin Jevels in, 137 
relation to cellular iron metabolism, SA353 
serum proteins in, 330 
Anesthesia 
effect on serum transaminase activity, 
Anoxia 
effect on blood cholesterol level and lipoidosis, 
in experimental atherosclerosis, 274 
Antibiotics (see Drugs, antibodies) 
Antibody 
absorption, intestinal, 342 
levels in cord versus maternal blood, 261 
Antimetabolites 
aminopterin, growth inhibitor of microorgan- 
isms, Nl 
antipurines, toxicity 
desoxycarnitine, 
sis, 214 
erucic ‘acid, effect on reproductive functions, 
245 


intrinsic factor, refractory 


204 


of, 248 
inhibitor of carnitine synthe- 


tetracycline, tissue fluorescence after adminis- 
tration, 244 
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toxic effects of, 248 
trans-acids, as essential fatty acid antagonists, 
59 
Antioxidants 
diphenyl-p-phenylene diamine, effect on iron 
utilization, 113 
Antipyrine 
determination of body water, comparison with 
urea method, 199 
Aorta 
cholesterol in, effeet of feeding peanut oil on, 89 
lesions, in experimental atherosclerosis in rab 
bits, 211, 274 
Appetite 
control 
by blood glucose and amino acid levels, 7 
by hypothalamus, 302 
by water content of tissues, 53 
in mice, effect on feeding pattern, 5S 
relation to water loss, in the camel, 12 
stimulation of, N287, 7 


Arachidoside 

goitrogenic, from groundnuts, 19 
Arctic 

food intake in, 202 
Arm 


intake of soldiers, relation to environ- 
mental temperature, 202, 237 
nutritional status, in foreign armed forces, SA195 
self-selection of foods by soldiers, 77 
Arteriosclerosis (see Atherosclerosis } 
Arteriovenous Difference 
glucose, relation to appetite, 7 
in unesterified fatty acid, 102 
Arthritis (see Disease) 
Ascorbic Acid 
deficiency, in the Bantu, 267 
effect on blood cholesterol level and lipoidosis 
in experimental atherosclerosis, 274 
effect on copper binding in ceruloplasmin, 37 
effect. on hemoglobin synthesis, 113 
effect. on pantothenic acid deficiency, role of 
intestinal bacteria, 305 
intake 
in pregnancy, relation to serum ascorbic acid 
levels, 6 
of Cuban children, 271 
nutrition, in foreign armed forces, SA193 
role in collagen formation and wound healing, 
218 
Aspartic Acid (see Amino Acids) 
Aspirin (see Drugs) 
Assay 
body water, evaluation of methods, 199 
energy content of foods, new method, 51 
fecal fat, 331 
lysine, biological versus chemical, 344 
protein value, methods for, 56 
pyridoxal phosphate, in blood, 231 
unesterified fatty acids, in plasma, 102, 135 
uropepsin, 137 
Atherosclerosis 
blood lipid and lipoprotein fractions in, 263 
blood pyridoxal phosphate levels in, 231 
experimental 
effect of corn oil versus cottonseed oil on, 83 
in rabbits, 211 
relation to type of fatty acid fed, 81, 89 
research in Russia, 213, 274 
incidence, in the Bantu, 267 
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relation to cholesterol intake, Minnesota and 
Sardinia Studies, 42 
relation to diet, discussion, SAI 
relation to dietary fat, discussion, SA129 
relation to essential fatty acid deficiency, SA33 
relation to vitamin LD) feeding, N159 
research, role of Public Health Service, SA225 
treatment with histidine, 213 
Australia 
coronary heart disease in, SAL29 
Availability 
copper in pasture feeds, 78 
lysine, in veast, 344 


Baboon 
diet and the ovarian eyele of, 145 
Bacteria 
cells, nutritive value of, 115, N224 
growth, effect of malate on, 116 
intestinal 
growth, effect of sorbitol on, 126 
role in aseorbie acid effect in pantothenic 
acid deficiency, 305 
L. casei, growth factors for, in protein digests, 
100 
P. pestis, amino acid requirements for, 21 
rumen, relation to production of bloat, 300 
utilization of biotin, effect of Tween and un- 
saturated fatty acids on, 116 
Baganda 
artificial feeding of infants in, 238 
BAL (see Drugs) 
Bantu 
incidence of gallstones in, 25 
nutritional studies of, 267 
Barley 
improving the nutritional value of, LOS 
Basal Metabolic Rate 
in diabetes, effeet of aspirin on, 167 
in essential fatty acid deficiency, 86 
Behavior 
relation to food habits, SA257 
Benzoate 
effect on oxalate exeretion, 75 
Beriberi (sce also Thiamine, deficiency ) 
in infants, 44, 240 
subclinical, in Cuban children, 271 
Beryllium 
rickets, mast cell counts during, 92 
Betaine 
metabolism, in kidney, production of hyper 
tensive agents, 87 
Bicarbonate 
requirements, of HeLa cells, in tissue culture, 
SA321 
Bile 


cholesterol level, relation to occurrence of gall 
stones, 25 
feeding, effect on fat absorption following gas 
trectomy, 9 
Bile Acids 
fecal excretion, relation to type of dietary fat, 
Bilirubin 
in urine, as glucuronide, in familial non-hemo 
lytie jaundice, 323 
Biologic Activity 
allithiamine, 336 
growth hormone, from human pituitaries, 253 


306 


Biologic Value 
bacterial cells, N224 
essential fatty acids, 55 
protein 
algae, 22 
assessment of, 56 
bacterial, 115 
irradiated, SO 
plant versus animal, 220 
relation to digestibility, 
sovbean, 
Biotin 
deficiency, in fish, 106 
in high versus low extraction flour, 144 
utilization, by bacteria, effect of Tween and 
unsaturated fatty acids on, 116 


334 


raw versus cooked, 242 


Blood 
cell counts, in pregnancy, 
acid nutriture, 6 
ceruloplasmin, copper binding in, effect. of as- 
corbie acid on, 37 
clotting time, relation to essential fatty 
deticiency, SA33 
factor, for lipogenesis in cornea slices, 121 
pressure 
changes, from parenteral fat feeding, 164 
in experimental atherosclerosis, effect of 
drugs on, 274 
in portal vein, in liver cirrhosis, 298 
response to epinephrine, in experimental 
atherosclerosis, in rabbits, 213 
red cell 
glucose-6-phosphate dehydrogenase level, in 
drug induced hemolysis, 323 
incorporation of iron, in protein deficiency, 
volume, species differences in horse, 14 
white cell 
folacin in, after folacin 
sprue, 166 
phosphatase activity in disease, 222 
pyridoxal phosphate in, 231 
Bloat 
in ruminants, relation to feeds, 300 
Body Composition 
water 
determinations in undernourished individuals 
with edema, 199 
horses, species differences in, 14 
Bone 
calcium, in dairy cows, relation to diet, 141 
cells, human, in tissue culture, inositol require- 
ments for, N95 
changes 
in children with Fanconi’s syndrome, 39 
in experimental xanthomatosis i in rabbits, 211 
due to fluoride toxicity, 277 
citrate levels, effect of cortisone on, 247 
deposition of strontium in, 315 
effect of long term ingestion of fluoride on, 117 
fluorescence, after tetracycline administration, 
244 
marrow 
effect of 6-mercaptopurine on, 248 
hemosiderosis, in the Bantu, 267 
incorporation of iron, in protein deficiency, 
251 
iron uptake in, effeet of erythropoietin on, 


relation to ascorbic 


acid 


administration in 
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phosphatase activity of cells, 222 
mast cells, in caleium deficiency, 92 
minerals 
in experimental rickets in eats, 140 
metabolism, effect of thyroid hormone on, 269 
relation to vitamin D deficiency, 148 
osteoporosis, occurrence of mast cells in, 92 
aluminum on, 


phosphorus in, effect of dietary 
23 


strontium in, effect of dietary caleium on, 153 
X-ray, evaluation of skeletal age, 101 
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Brain relation to calcium metabolism in dairy 

cerebral activity, pyridoxine deficiency, cows, 141 
SAI61 relation to production of rickets in cats, 140 

cholesterol in, effect of feeding peanut oil on, 89 — Calf (see Cattle) 

glutamic acid levels in, effect of convulsant Caloric Intake 
drugs on, SAI61 contribution of bread, during World War II, 144 

hypothalamus, a factor in regulation of body effect on fat absorption following gastrec 
water, 302 tomy, 9 

lipids, synthesis from acetate, in vitamin A from parenteral fat emulsions, 164 
deficiency, 17 in the Aretie, 202 


renal clearance, effect of vitamin D on, 205 

requirements, discussion, N31 

secretion in milk, comparison with strontium, 
315 

to phosphorus ratio 
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Caloric Intake— (Continued) 
of baboons, relation to menstrual cycle, 145 
of infants, 67 
of soldiers, by self-selection, 77 
reduced, effect on hunger, 228 
regulation of nitrogen release from liver by, 183 
— to calories deposited, during growth, 
79 
relation to environmental temperature, 237 
relation to incidence of diabetes, in Japan, 273 
relation to nitrogen balance, 196, 285 
Camel 
water requirements, 12 
Cancer 
antipurine therapy, toxicity of, 248 
carcinoid, serotonin metabolism in, N223, 294 
cells, in tissue culture, inositol requirements 
for, N95 
HeLa cells, requirements for tissue culture, 157, 
SA321 


liver, cancerogenic activity of maleic hydra- 
zide, 217 
phosphatase activity in white cells, 222 
stomach, uropepsin levels in, 137 
tissue, fluorescence in, after tetracycline admin- 
istration, 244 
Carbohydrate 
dietary 
effect on blood level of plasma unesterified 
fatty acids, 102, 
effect on in vivo protein digestion, 334 
relation to nitrogen release from liver, 183 
requirements in the cold, 188 
treatment of Kwashiorkor, 259 
fructose 
conversion to glycogen, 
tisone on, 185 
in calf semen, relation to food intake, 209 
intravenous feeding, effect on nitrogen bal- 
ance after surgery, 196 
metabolism, in dairy cows, 172 
versus glucose, in treatment 
acidosis, 70 
glucose 
arteriovenous difference, effect of amino acid 
ingestion on, 7 
blood levels 
after pentose administration, 200 
in diabetes, effect of aspirin on, 167 
incorporation into protein, effect of vitamin 
Bie on, 252 
metabolism, in cats given fluorohydrocorti- 
sone, 177 
reabsorption in kidney, relation ‘to amino- 
acidurias, 39 
tolerance test 
after delivery, 296 
in obesity, 266 
uptake by muscle, 
activity of I!-insulin on, 283 
effect of aspirin on, 281 
versus fructose, in treatment of 
acidosis, 70 
glycogen 
in liver and muscle, effect of epinephrine on, 
185 


effect of hydrocor- 


of diabetic 


diabetic 


synthesis from acetate, in vitamin A defi- 
ciency, 17 
glycosides, goitrogenic, in groundnuts, 19 
intake 
of Cuban children, 271 
self-selection by soldiers, 77 
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intravenous feeding, effect on nitrogen balance 
after surgery, 196 


lactose, formation from glucose or fructose, in 
the dairy cow, 172 

metabolism, role of vitamin A in, 17 

, in World War 


needs, contribution of bread to 
II, 144 

oxidation, effect of growth hormone on, 152 

pentose, metabolism in man, 200 

polysaccharide, in bone, in fluorosis, 277 

sorbitol utilization, 126 

type, as additive to formulas for feeding new- 
born infants, 233 

utilization, by HeLa cells, 
SA321 

Carbon Dioxide 
combining power, in a thiamine deficient infant, 


in tissue culture, 


growth promoting action for bacteria, 116 
Caries (see Teeth) 
Carnitine 
physiological roles, 214 
Carotene 
preservation in fossil sediments, N127 
Carotenoid 
tissue stores, 
Cartilage 
changes, in fluorosis, 277 
Casein 
dietary 
effect on proteinuria in rats, 337 
effect on thyroid uptake of iodine, 179 
formation from glucose or fructose, in the dairy 
cow, 172 
Castration 
effect on proteinuria in rats, 337 
Cat 
experimental diabetes in, from administration 
of fluorohydrocortisone, 177 
pyridoxal phosphate blood level in, 
vitamin D deficiency in, 140 
Cattle 
bloat in, 
ealf 
absorption of colostral proteins by, 342 
magnesium deficiency in, 173 
dairy 
caleium metabolism in, 
fructose metabolism in, 
Cell 
permeability 
role of essential fatty acids in, 116 
‘use of pentose in determination of, 200 
Central Nervous System 
regulation of blood cholesterol level by, 274 
Cephalin Flocculation Test 
in obesity, : 
Cereal Grain 
barley, improvement of nutritional value, 108 
protein, efficiency ratio, 56 
rye, protein, biologic value, 220 
sodium content, N159 
Ceruloplasmin 
copper binding in, effect of ascorbie acid on, 37 
Chick 
blood cholesterol levels in, effect of corn oil 
feeding on, 83 
embryo, carnitine synthesis in, 214 
exudative diathesis in, prevention by yeast or 
selenium, 174 


in man, N192 


231 


causes and treatment, 300 


141 


172 
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feed 
barley as, methods of increasing nutritional 
value, 108 
yeast, availability of lysine in, 344 
feeding, breed differences in response to methio 
nine, 241 
growth, effect of gelatin hydrolysates on, 111 
pyridoxine deficiency, tissue serotonin levels in, 
85 
vitamin E nutrition in, relation to selenium and 
Factor 3, 149 
Children 
amino acid exeretion in, 5 
appetite in, stimulation of, N287 
hood pyridoxal phosphate levels in, 231 
chronic malnutrition in, electrolyte changes in, 99 
Cuban, nutritional status of, 271 
edema in, presence of ferritin in blood, N2SS 
Fanconi’s syndrome in, effect on bone, 39 
feeding, in hot weather, N255 
fluid intake of, N191 
genetic metabolic diseases in, 323 
iron absorption in, 170 
Kwashiorkor, treatment and prevention, 259 
nutrition of, advances in, SA225 
protein requirements for, 326 
skeletal age, evaluation by X-ray, 101 
thiamine and riboflavin excretion in, 198 
toxicity of antipurines for, 248 
Chloral Hydrate (see Drugs) 
Chloride 
balance, effect of growth hormone on, 253 
blood level, in a thiamine deficient infant, 240 
changes, in chronic infantile malnutrition, 99 
in urine, in amino acid deficiencies, N2S7 
loss, in fibroeystie.disease, 323 
requirements, for children, in hot weather, N255 
Cholesterel 
absorption 
effect of dietary cholesterol on, N31 
effect of wool-fat sterols on, 331 
in man, 16% 
blood level: 
effect of . orn oil feeding on, 83 
effect of nistidine feeding on, 213 
effect of vitamin D on, N159 
in experimental atherosclerosis, 
drugs and vitamins on, 274 
in heart disease, SA1 
in obesity, 266 
in rabbits with experimental xanthomatosis, 


effect 


in the Bantu, 267 
mechanism of lowering by seed fats, 131 
relation to altitude, 331 
relation to cholesterol intake, in man, 42 
relation to exercise, SA129 
relation to occurrence of gallstones, 25 
relation to type of dietary fat, SA33, 68, SI 
conversion to 7-dehydrocholesterol, in guinea 
pig intestine, 16 
esters, in plasma, for transport of fatty acids, 
348 
feeding, to rabbits, to produce xanthomatosis, 
211 
fractions, in atherosclerosis, 263 
in feces, effect of ascorbic acid on, in experi 
mental atherosclerosis, 274 
in liver, after feeding cholesterol-fatty acid 
mixtures, 186 
origin from diet versus synthesis, 110 
protein-bound, in urine of mice, 337 
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synthesis 
effect of dietary cholesterol on, 110 
effect of fatty acid feeding on, 81 
from acetate, in vitamin A deficiency, 17 
in liver, effect of growth hormone on, 152 
tissue levels, in chicks fed peanut oil, 89 
Choline 
deficiency 
in fish, 106 
renal effects of serotonin ini, 347 
dietary 
effect on blood phospholipid levels, 154 
effect on toxicity of cholesterol-fatty acid 
mixtures, 186 
Cirrhosis (see Liver, cirrhosis) 
Citrate 
blood levels, in experimental rickets in cats, 140 
bone and blood levels, effect of cortisone on, 247 
effect on ketosis, 312 
formation from glucose or fructose, in the dairy 
cow, 172 
in calf semen, relation to food intake, 209 
metabolism, in protein deficiency, 216 
Climate 
cold, relation to calorie intake, 202, 237 
hot, feeding infants and children, N255 
stresses of, in relation to nutritive needs, ISS 
Cobalt (see Trace Elements ) 
Coconut 
oil, dietary, effect on sterol and bile acid execre 
tion, 131 
Coenzymes 
DPN, in liver, after feeding pyridine deriva 
tives, 310 
pyridoxal phosphate 
blood levels, 231 
role in heme synthesis, 23, 142 
role in serotonin formation, 85 
Cold 
climate, caloric requirements in, 
Collagen 
synthesis 
in ascorbic acid deficieney, 218 
lysine hydroxylation in, 340 
Colostrum 
antibodies in, 261 
proteins, intestinal absorption of, 342 
Convulsions 
from drugs, relation to glutamate metabolism, 
SAI61 
in calves, in magnesium deficiency, 173 
in infants, in pyridoxine deficiency, 10 
Copper (see Trace Elements ) 
Corn 
oil, dietary, effect on plasma cholesterol level, 
6S, 
protein, efficiency ratio, 56 
Cortisone (see Hormones) 
Cottonseed 
meal, lysine in, availability of, 344 
Council on Food and Nutrition 
program of the American Medical Association, 
SA65 
Creatine 
in urine 
during growth hormone administration, 253 
of infants, 5 
Creatinine 
in urine, measure of skeletal musculature, 326 
Cuba 
children 
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Cuba— (Continued) 
blood pyridoxal phosphate levels in, 231 
nutritional status of, 271 
Cyanide 
effect on lipogenesis in corneal slices, 121 
Cystathionine (see Amino Acids) 
Cysteine (see Amino Acids) 
Cytochrome C 
levels in iron deficiency without anemia, 155 


Death Rate 
from coronary 
SA129 
7-Dehydrocholesterol 
formation, from cholesterol 
testine, 16 
Dermatitis 
from urinary ammonia, effect of feeding methio- 
nine, 105 
Detoxication 
bilirubin, conjugation with glucuronie acid, in 
familial non-hemolytie jaundice, 323 
Dextran 
prevention of pancreatic fat necrosis by, 
Diabetes 
acidosis 
effect of oxalacetate and citrate on, 312 
use of glucose versus fructose in treatment, 70 
alloxan, effect on production of essential fatty 
acid deficiency, SA33 
effeet of aspirin administration on, 167 
effect of growth hormone administration on, 253 
experimental, in cats, from administration of 


heart disease, in Australia, 


, in guinea pig in- 


N95 


fluorohydrocortisone, 177 
in women, associ iation with delivery of large 


baby, 

incidence, during food shortage in Japan, 273 

unesterified fatty acid metabolism in, 102, 135 

Diarrhea 

in Baganda infants, 
feeding, 238 

in chronic infantile malnutrition, 99 

Diet 

African, discussion, N63 

aluminum in, 23 

Australia, relation to incidence of heart disease, 
SA129 

Bantu, 267 

bread in, contribution to dietary needs, 144 

calcium, relation to strontium retention, 153 

cholesterol, relation to serum cholesterol levels, 
in man, 42 

climatic influences on nutritive needs, ISS 

control, necessity in identification of growth 
factors, N31 

Cuban, for children, 271 

effect on portal vein pressure, in liver cirrhosis, 
298 

effect on thyroid function, 179 

liquid formula, for weight reduction, 292 

lithogenic, 25 

lysine-tryptophan ratio in, 132 

milk formulas, for the newborn, 233 

patterns, of infants, 67 

protein, effect on protein efficiency ratio, 56 

relation to iron absorption and siderosis, SA353 

relation to ovarian eycle of baboon, 145 

requirements, in the Arctic, 202 

selection, food faddism, discussion, SA97 

self-selected, by soldiers, 77, 

supplementation of the aged, with lysine, 132 


artificial versus breast 
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therapy, of ic.opathic steatorrhea, 234 
versus synthesis, in contribution to 
cholesterol, 110 
Digestibility 
algae protein, 22 
barley, methods, for increasing, 10S 
fats, 331 
protein, effect of fatty 
Digestion 
fat, following gastrectomy, 9 
protein, in vivo, 334 
Digitalis (see Drugs) 
Dihydrocholesterol 
dietary, to produce gallstones in rabbits, 25 
Dinitrophenol (see Drugs) 
Diphenyl-p-Phenylene Diamine (DPPD) 
effect on iron utilization, 113 
Disease 
acute synovitis, 
fluid in, 295 
adrenogenital syndrome, genetic defect in, syn- 
thesis of hydrocortisone, 323 
arthritis 
research in, discussion, SA225 
sulfur content of synovial fluid in, 
atherosclerosis (see Atherosclerosis ) 
eancer (see Cancer) 
chronic, control by good nutrition, S 
cystinosis, amino acid excretion in, 39 
cystinuria, excretion of amino acids in, 39 
diabetes (see Diabetes) 
familial non-hemolytie jaundice, 
cretion in, 323 
Fanconi’s svndrome, excretion changes in, 39 
fibroeystic, genetic origin, 323 
galactosemia, aminoaciduria in, 39 
genetic 
in children, 323 
research in, discussion, SA225 
glycogen storage, aminoac iduria i in, 39 
goitrous cretinism, a genetic metabolic disease, 
heart (see Heart) 
hereditary aminoacidurias in, 39 
hereditary glycinuria, 48 
Hodgkin's, phosphatase activity in white cells, 
222 
hypertension (see Hypertension ) 
idiopathic steatorrhea, treatment by exclusion 
of dietary wheat gluten, 234 
infection (see Infection) 
kidney (see Kidney ) 
Leukemia, phosphatase activity in cells, 222 
liver (see Liver) 
measles, incidence in breast-fed infants, 261 
muscle dystrophy (see Muscle) 
osteomalacia (see Bone ) 
osteoporosis (see Bone ) 
pancreatitis, use of dextran in management, N95 
phenylketonuria 
diet therapy for, 8A257, 323 
excretion of amino acids in, 39 
polyeythemia vera, phosphatase activity in 
white cells, 222 
primary hyperoxaluria, kidney stones in, 75 
rheumatic fever, relation to protein intake, 326 
sprue, folacin metabolism in, 166 
tuberculosis 
in children, relation to protein intake, 326 
phosphatase activity in white cells, 222 
ulcerative colitis, myocardial lesions in, 90 
Wernicke’s syndrome, in infants, 240 


serum 


acid on, N351 


sulfur content of synovial 


295 


SA225 


bilirubin ex- 


Wilson's 
aminoaciduria in, 39 
pathology , 37 
Dog 
pyridoxal phosphate blood level in, 231 
DON (sce Drugs) 
Donkey 
water requirement, 12 
DPN (see Coenzymes ) 
Drugs 
amphetamine, effect on blood cholesterol level 
and lipoidosis, in experimental atherosclero 
sis, 274 
antibioties 
effect on bloat in steers, 300 
effect on growth depression from raw soybean 
diet, 242 
effect on pantothenic acid deficiency, 305 
use in treatment of Kwashiorkor, 259 
aspirin 
effeet in diabetes, 167 
effect on glucose uptake of muscle, 281 
effect on sulfate content of svnovial fluid, 295 
BAL, effect on copper excretion, 37 
chloral hydrate, effeet on blood cholesterol 
level and lipoidosis, in experimental athero- 
sclerosis, 274 
6-diazo-5-oxo 2-norleucine (DON ), toxicity for 
intestinal mucosa, 248 2 
digitalis, effect on potassium content of heart, 
dinitrophenol, effect on lipogenesis in cornea 
slices, 121 
heparin, effect on blood cholesterol level and 
lipoidosis, in experimental atherosclerosis, 
274 
megimide, effect on brain glutamic acid levels, 
SAI61 
N-methyl-formamide, hepatoxic effects, 248 
metrazole, convulsions from prevention by y- 
aminobutyrate, SA161 
penicillin, treatment of megaloblastic anemia 
in Africa, 330 
permaquine, induction of hemolysis by, 323 
phenobarbital, effect on blood cholesterol level 
and lipoidosis, in experimental athero- 
sclerosis, 274 
purine antagonists, toxicity of, 248 
strychnine, effect on brain glutamic acid levels, 
SAI61 
tetracycline, tissue fluorescence after admin- 
istration, 244 
tolbutamide, effect on plasma level of unesteri- 
fied fatty acids, 102 
Duck 
niacin deficiency in, effect of pyridine deriva- 
tives on, 310 : 
porphyrin synthesis in, in pyridoxine and 
pantothenic acid deficieney , 142 


Edema 
determination of body water in, evaluation of 
methods, 199 
in children, presence of ferritin in blood in, N2S88 
Education 
nutrition 
program of American Medical Association, 
use in combatting food faddism, SA97 
status, of men, relation to incidence of heart 
disease, SA1 
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Ege 
consumption, effect on iron absorption in 
children, 170 
introduction into infants’ diets, 67 
irradiation, effeet on protein quality, SO 
protein, efficiency ratio, 56 
white 
digestion by trypsin, effect of fatty acid on, 
N351 
in animal feeds, relation to production of 
bloat, 300 
Electrocardiogram 
changes, in potassium deficiency, 90 
Electroencephalogram 
changes, in pyridoxine deficiency, 10, SA161 
Electrolyte 
balance, after surgery, 196 
changes 
in chronic malnutrition, 99 
in idiopathic steatorrhea, 234 
levels, in dystrophic muscles, 71 
metabolism, effect of parenteral fat feeding on, 
164 
Electron Microscopy 
of liver mitochondria, from essential fatty acid 
deficient rats, 86 
Electrophoresis 
of insulin, changes after introducing I'@, 283 
of proteins in urine of rats, 337 
patterns of lipoproteins, in atherosclerosis, 263 
Embryo 
chick, effect of desoxycarnitine on development, 
214 
damage, from azaserine, 248 
Emotion 
in food preferences, SA97 
stress in, relation to coronary heart disease, in 
Australia, SA129 
Energy 
content of food, new method for measurement, 
| 
expenditure 
exercise programs for, 228 
relation to environmental temperature, 237 
needs of sheep, lower fatty acids for, 207 
Environment 
cold, effect on calorie intake, 202, 237 
hot, feeding infants and children, N255 
relation to nutritive needs, ISS 
Enzymes 
alliinase, in garlic, for conversion of allithia 
mine to thiamine, 336 
amylase, in urine, in amino acid deficiencies, 


N287 

cathepsin, activity in gastric juice in disease, 
137 

cholesterol dehydrogenase, occurrence and role, 
16 


clarase, treatment of barley, to increase nutri 
tional value, 10S 
formic dehydrogenase, formation in E. coli, 
selenium need for, 174 
glucose-6-phosphate dehydrogenase, level in red 
cells, in drug induced hemolysis, 323 
5-hydroxytryptophan decarboxylase, function 
in serotonin formation, 85 
iron-containing, in anemia, SA353 
pepsin 
activity in gastric juice in disease, 137 
effect of aluminum on, 23 
pepsinogen., blood level, effeet of glucagon on, 60 
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Enzymes— (Continued) 
phosphatase 
blood level 
effect of 6-mercaptopurine on, 248 
in experimental rickets in cats, 140 
in hyperthyroidism, 269 
in kidney, effect of long term ingestion of 
fluoride on, 117 
in white cells, in disease, 222 
takadiastase, treatment of barley, to increase 
nutritional value, 108 
transaminase 
blood level 
following surgery, 204 
relation to pyridoxine intake, 231 
liver activity, in protein deficiency, 216 
trypsin, digestion of protein, effect of fatty 
acid on, N351 
uropepsin, assay, 137 
Epilepsy 
seizures, in pyridoxine deficiency, SA161 
Epinephrine (see Hormones) 
Erucic Acid 
effect on fertility, 245 
Estrogens (see Hormones) 
Ethanolamine Phosphate 
in urine, in pyridoxine deficiency 
Exercise 
effect on blood cholesterol level and lipoidosis, 
in experimental atherosclerosis, 274 
program for weight reduction, 228 
relation to coronary heart disease, in Australia, 
SA129 
Exudative Diathesis 
prevention by yeast or selenium, 149, 174 
Eye 
changes, from serotonin, in choline deficiency, 347 
cornea, slices, lipogenesis in, 121 


, 178 


Factor 3 
activity of veast, 
dium, N319 
relations with selenium and vitamin E, 149 
Faddism 
food 
discussion, SA97 
statement concerning, by the Food and Drug 
Administration, N191 
Fanconi’s Syndrome 
excessive excretion of amino acids in, 39 
Fasting 
effect of epinephrine on carbohydrate metab- 
olism in, 185 
effect on blood phospholipid levels, 154 
nitrogen release from liver in, 183 
Fat 
acetylated, lipogranulomas from, 317 
blood fractions, in atherosclerosis, 263 
blood level 
following gastrectomy, 9 
in the Bantu, 267 
body, of horses, species differences in, 14 
deposition, in heart and liver, in a thiamine de- 
ficient infant, 240 
dietary 
digestibility, 331 
in Australia, relation to incidence of heart 
disease, SA129 
in Framingham population, SA1 
in the Bantu, 267 
relation to cholesterol intake, in man, 42 
relation to nitrogen release from liver, 183 


dependence on growth me- 
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relation to occurrence of gallstones, 25 
requirements in the cold, 188 
self-selection by soldiers, 77 
type 
effect on composition of adipose fat, 284 
effect on development of obesity, 350 
effect on plasma cholesterol levels, 68, 83 
diglycerides, in plasma, for transport of fatty 
acids, 348 
’ emulsions, use in parenteral nutrition, 164, 196 
fatty ac sids 
absorption 
following gastrectomy, 9 
relation to fecal cholesterol excretion, S1 
deficiency, relation to occurrence of gall- 
stones, 25 
dietary, effect on cholesterol absorption, 168 
effect on tryptic digestion of protein, N351 
erucie acid, effect on fertility, 245 
essential 
deficiency 
effect of trans acids on, 59 
mitochondrial changes in, 86 
discussion, SA33 
in cell permeability, 116 
in high versus low extraction flour, 144 
interconvers: ons, 55 
role in reproductive functions, 245 
infiltration of liver, in kwashiorkor, 36 
plus cholesterol mixtures, toxicity of, 186 
synthesis 
effect of growth hormone on, 152 
from acetate, in vitamin A deficiency, 17 
transport mechanisms in plasma, 348 
unesterified, metabolism of 102, 135 
unsaturated 
effect of on absorption of lipids, 186 
in tissues, after peanut oil feeding, 89 
effect on digestibility of fat, 331 
volatile, use by ruminants, 207 
in feces 
following gastrectomy, 9 
in idiopathic steatorrhea, relation to dietary 
wheat gluten, 234 
intake, self-selection by soldiers, 77 
liver 
composition, 
content 
in obesity, 266 
relation to caloric intake, 285 
effect of dietary choline and protein on, 154 
in cold environment, 188 
metabolism, stimulation by ascorbic acid, in 
experimental atherosclerosis, 274 
monoglycerides, in plasma, for transport. of 
fatty acids, 348 
necrosis of pancreas, prevention by Dextran, 
N95 
peanut oil, in diet of chicks, effect on deposition 
of cholesterol in organs, 89 
seed, mechanism of lowering serum cholesterol, 


in fat deficiency, 284 


synthesis 
from glucose or fructose, in the dairy cow, 172 
from oleate, in cornea slices, 121 
transport, role of unesterified fatty acids in, 102 
Fava 
bean, induction of hemolysis by, 323 
Feather 
pigmentation, in turkeys, need for lysine, 50 
Feathering 
in chicks, relation to cysteine synthesis, 241 
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Feces 
calcium in, in hyperthyroidism, 269 
cholesterol in 
effect of ascorbic acid on, 
atherosclerosis, 274 
relation to type of fatty acid fed, 81 
excretory route for calcium, in man, N62 
fat in 
after feeding cholesterol-fatty acid mixtures, 
186 


in experimental 


following gastrectomy, 9 
in idiopathic steatorrhea, relation to dietary 
wheat gluten, 234 
measure of fat digestibility, 331 
relation to type of dietary fat, 
iodine in, relation to diet, 179 
sterols in, in man, 168 
thiamine in, of children, 
intake, 198 
vitamin Br i in, effect of intrinsic factor on, 307 
Feeds 
alfalfa (see Alfalfa) 
barley, methods of increasing nutritional value, 
108 
efficiency, for swine, effect of lysine on, 15 
pelleted, rumen parakeratosis from, 299 
ruminants, factors contributing to bloat, 300 
sheep 
copper lack in, 78 
salt needs in, N159 
Feeding 
artificial, of infants, in Africa, 238 
chicks, breed differences in response to methio- 
nine, 241 
children, in hot weather, N255 
newborn infants, survey of practices, 233 
patterns, in mice, technique for study, 58 
Ferritin 
in blood, 
Fertility 
effect of erucie acid on, 245 
effect of pantothenic acid deficiency on, 305 
Fertilizers 
organic, versus inorganic, effect on nutrient 
value of crops, 97 


131 


relation to thiamine 


in edem 


a, N2SS 


Fetus 

thyroid, fixation of maternal iodine, 52 
Fever 

from parenteral fat feeding, 164 
Fish 


herring, roe, provitamin D content, 16 

nutritional requirements for, 106 

oils, essential fatty acids in, SA33 

protein source for treatment of Kwashiorkor, 
9 


259 


Flour 

extraction, effect on nutritive value, 144 
Fluorescence 

tissue, after tetracycline administration, 244 
Fluoridation 

water, significance for children, N191 
Fluorine (see Trace Elements ) 
Fluoroacetate 

effect on brain glutamic acid levels, SA161 
Fluorodinitrobenzene 

analysis of lysine in protein by, 344 
Fluorohydrocortisone (see Hormones ) 
Fluorosis, 277 
Folacin 

deficiency, in fish, 106 

in high versus low extraction flour, 144 

metabolism, in sprue, 166 
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role in histidine biosynthesis, N127 
treatment of idiopathic steatorrhea, 234 
Food 
acceptance patterns, 
algae as source, 22 
aluminum in, 23 
energy content, 
method, 51 
faddism 
discussion, SA97 
statement concerning, by the Food & Drug 
Administration, N191 


in infants, 67 


measurement by rat growth 


habits, cultural factors in, SA257 
industry, contribution to public health, SA225 
intake 


at low temperatures, 237 
control by hypothalamus, 302 
effect. on water content of tissues, 53 
in the Arctic, 202 
of calves, relation to onset of reproductive 
activity, 209 
of Cuban children, 271 
of mice, patterns of, 58 
relation to incidence of heart disease, SAI 
irradiation, effect on nutritive value, SO 
liquid formula, for weight reduction, 292 
pes in, 149 
self-selection, by soldiers, 
shortage, in Japan, 
dix ibetes, 273 
supply, dependence on insect control, SA2S89 


relation to incidence of 


surveys, under Committee on Nutrition for 
National Defense, SA193 
Food & Drug Administration 
statement by, concerning food faddism, N191 


Food Values 
energy content, rat growth method for measure- 
ment, 51 
essential fatty acids, in various foods, 
protein, in barley, 108 
pyridoxine, in human 
thiamine, in human milk, 
Formaldehyde 
combination with cysteine in metabolism, 82 
Fortification 
misuse of, SAQ7 
Fourth International Congress of Nutrition, Nov 
Framingham Study 
an epidemiological study of heart disease in 
Framingham, Massachusetts, SAl 
Fructose (see Carbohydrate) 
Fruit 
citrus, self-selection by soldiers, 77 
production, dependence on insect control 


SA33 


, SA289 


Gallstones 
incidence, 
Garlic 
allithiamine in, 336 
Gastric (see Stomach) 
Gastric Juice 
effect on vitamin B,. absorption, 
trectomy, 307 
Gastroenteritis (see Disease) 
Gelatin 
hydrolysates, effect on chick growth, 111 
Geriatrics 
lysine supplementation for the aged, 
Gingivitis 
in pregnant women, relation to ascorbic acid 
nutritional status, 6 
Glucagon (see Hormones) 


relation to diet, 25 


after gus- 


132 
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Glucose (see Carbohydrate ) 
Glucuronides 
in urine, after consumption of groundnuts, 19 
Glutamate (see Amino Acids) 
Glutathione 
glycine in, radioactivity, after injection of C" 
glveine, 29 
Glycerol 
conversion to glycogen, effect of hydrocortisone 
on, 185 
metabolism, in vitamin A deficiency, 17 
Glycine (see Amino Acids ) 
Glycogen (see Carbohydrate ) 
Glycosides (see Carbohydrate ) 
Goat 
calcium and strontium metabolism in, 
Goiter (see Thyroid) 
Gonadotrophin (see Hormones ) 
Groundnut 
goitrogen in, 19 
Growth (see also Hormones ) 
calves, in magnesium deficiency, 173 
cells in culture, inositol, requirement for, 125 
chieks 
breed differences in response to methionine 
feeding, 241 
effect of gelatin hydrolysates on, 111 
children, effect of vitamin By: on, N287 
depression, from raw soybeans in diet, 242 
factors 
for bacteria, in protein digests, 190 
for chicks, in protein hydrolysates, 111 
for P. pestis, 21 
identification, need for dietary control in, N31 
pyridine derivatives as, 310 
patterns, in children, 326 
rate, relation to longevity, 350 
response, of rats, as measure of food energy, 51 
swine, effect of lysine on, 15 
thermochemical efficieney of, 279 
Guinea Pig 
intestine, cholesterol to 
conversion in, 16 
mineral metabolism in, ISL 
pyridoxal phosphate blood level in, 231 


315 


7-dehydrocholesterol 


Hamster 
experimental production of gallstones in, 25 
Heart 
action of serotonin on, in choline deficiency, 347 
changes 
from 6-mereaptopurine administration, 248 
in a thiamine deficient infant, 240 
cholesterol in, effect of feeding peanut oil on, 89 
disease 
Framingham study, 
incidence in Australia, SA129 
incidence in the Bantu, 267 
relation to essential fatty 
SA33 
use of lipoprotein patterns in, 263 
lesions, in dietary potassium deficiency, 
of digitalis on, 90 
myocardial infarction, 
els in, 204 
potassium in, effect of digitalis on, 90 
utilization of unesterified fatty acids, 102 
Heat 
effect on availability of lysine in proteins, 344 
storage, by camel, 12 
water requirements of infants and children 
during, N255 


SAI 
acid 


deficiency, 


effect 


serum transaminase lev- 
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Heme 
synthesis, in py ridoxine and pantothenic acid 
deficiency, 28, 142 
Hemochromatosis 
etiology of, SA353 
Hemoglobin 
levels 
during weight reduction on liquid formula 
diet, 292 
in- Cuban children, 271 
in infants with kwashiorkor, 36 
in pregnancy, relation to ascorbie acid nutri 
ture, 6 
synthesis 
effect of ascorbie acid plus vitamin FE on, 113 
effect of pantothenic acid and pyridoxine 
deficieney on, 23, 142 
Hemorrhage 
effect on phosphatase activity of white cells, 222 
Hemosiderosis 
in the Bantu, 267 
Heparin (see Drugs) 
Hereditary Glycinuria, 4s 
Heredity 
differences in methionine utilization, in chicks, 
diseases in children, 323 
Histamine 
effect on proteolytic 
137 
Histidine (see Amino Acids) 
Histology 
thyroid, after consumption of arachidoside from 
groundnuts, 19 
Homocysteine (see Amino Acids) 
Homoserine (see Amino Acids) 
Hormones 
ACTH 
effect on permeability of intestine to protein, 
342 
effect on phosphatase activity of white cells, 
999 


activity of gastric juice, 


treatment of idiopathic steatorrhea, 234 
cortisone 
effect on bone and serum citrate levels, 247 
effect on glycogen synthesis in vitamin A 
deficiency, 17 
effect on permeability of intestine to protein, 
342 


effect on phosphatase activity of white cells, 
299 


epinephrine 
effect on blood pressure, in experimental 
atherosclerosis in rabbits, 213 
effect on muscle and liver glycogen, 185 
estrogens, effect on permeability of intestine 
to protein, 342 
fluorohydrocortisone, 
from, in cats, 177 
glucagon 
effect on blood level of unesterified fatty 
acids, 135 
effect on blood pepsinogen levels, 60 
gonadotrophin, response in calves, relation to 
food intake, 209 
growth 
effect on fat synthesis, 152 
from human pituitaries, 253 
hydrocortisone 
effect on glycogen formation from precursors, 
185 


experimental diabetes 


effect on sulfate content of synovial fluid, 295 
svnthesis, genetic defects in, 323 
hypothalamic, role in control of thirst, 302 
insulin 

effeet on fatty acid synthesis, 152 

effect, on pentose metabolism, 200 

effect on plasma level of unesterified fatty 

acids, 102, 135 

labeled with physieal biological 

activity of, 283 


intake, 209 
parathy roid 
effect on mast cells in bone, during rickets, 92 
see a in dairy cows, relation to dietary 
ratio, 141 
effect on food intake and men- 
strual evele in baboons, 145 
secretin, effect on fat absorption following 
gastrectomy, 9 
sympathin, in blood, effect of histidine feeding 
on, 213 
testosterone, effect on proteinuria in rats, 337 
thyroid 
effect on calcium metabolism, 269 
placental transfer, 52 
synthesis, genetic blocks in, 323 
Horse 
species differences in body composition, 14 
Hunger 
on low ealoric intake, 22S 
relation to blood glucose and amino acid levels, 


‘ 

relation to water content of adipose tissue, 53 
Hydrocortisone (see Hormones) 
Hydroxylation 

lysine, in collagen synthesis, 340 

proline, role of ascorbie acid in, 218 
Hydroxylysine 

in collagen synthesis, 340 
Hydroxyproline (see Amino Acids) 


Hydroxytryptamine 

in urine, of patient with carcinoid tumors, 294 
Hydroxytryptophan 

intermediate in serotonin formation, 85, 294 
Hypercalcemia 

occurrence in hyperthyroidism, 269 
Hyperoxaluria 

primary, kidney stones in, 75 
Hyperphagia 

in mice, effect on feeding pattern, 5S 
Hypertension 


Framingham epidemiological study, SAI 
methionine sulphoxide as an etiologie agent, 87 
Hyperthyroidism 
calcium metabolism in, 269 
Hypothalamic (see Hormone ) 
Hypothalamus 
glucoreceptor, control of appetite, 7 
thirst control by, 302 
Hypothyroidism 
effect. on production of essential fatty acid 
deficieney, SA33 


Immunity 

in infants, breast-fed versus artificial, 261 
Indican 

in urine, effect of raw soybean diet on, 242 
Infants 


African, effect of artificial feeding on, 238 
amino acid excretion in, 5 
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beriberi in, relation to thiamine in human 
milk, 44 
breast-feeding, 
effect on immunity, 261 
incidence in the U. S8., N351 
chronic malnutrition in, electrolyte changes in, 
99 
dermatitis in 
from urine, effect of methionine feeding on, 
105 
in essential fatty acid deficiency, SA33 
epileptiform seizures in, in pyridoxine defi- 
ciency, SA161 
feeding, in hot weather, N255 
fluid intake of, N191 
food acceptance patterns in, 67 
high birth weight, association with diabetes in 
mother, 206 
iron absorption in, 170 
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role in metabolism of unesterified fatty acids, 
102 
siderosis, relation to diet, SA353 
transamination activity in, in 
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effect on siderosis, SA353 
in baboons, effect on me nstrual cycle, 145 
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atherosclerosis in rabbits, 211 
Muscle 
composition, changes in chronic infantile mal- 
nutrition, 99 
development, measure of protein requirements 
in children, 326 
dystrophy, electrolyte changes in, 71 
glycine, radioactivity, after injection of C"™ 
glycine, 29 
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Parenteral Nutrition 
fat emulsions, use, 164 
Pathology 
acetylated fat poisoning, 317 
aluminum poisoning, 23 
copper deficiency in sheep, 7S 
essential fatty acid deficiency, SA33 
experimental xanthomatosis in rabbits, 211 
fluorohydrocortisone diabetes, in cats, 177 
hereditary glycinuria, 48 
kidney, in aminoacidurias, 39 
maleic hydrazide poisoning, 217 
mereaptopurine poisoning, 248 
selenium poisoning, 174 
thiamine deficiency in infants, 240 
Wilson’s disease, 37 
Peanut 
goitrogenic factor from, 19 
oil, dietary, in chicks, effect on cholesterol depo 
sition, s9 
protein source for treatment of kwashiorkor, 
259 
Pellagra 
subclinical, in Cuban children, 271 
Penicillin (see Drugs) 
Pentose (see Carbohydrate ) 
Peptides 
excretion, relation to copper excretion, 37 
as growth factors, 111, 190 
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Permeability 


in, 75 
Oxidation 
acetate, in vitamin A deficiency, 17 
biological, possible role of poe A in, 149, 174 
carbohydrate, effect of growth hormone on, 152 
essential fatty acids, 55 
fructose, in the dairy cow, 172 
in muscle, effect of aspirin on, 281 
lactate, effect of hydrocortisone on, 185 
mitochondrial, in essential fatty acid de- 
ficiency, 86 
pentose, in man, 200 
tyrosine, in liver, in protein deficiency, 216 
Oxidative Phosphorylation 
in muscle, effect of aspirin on, 281 


Oxygen 
lack, effeet on iron metabolism, SA353 
Pakistan 
nutrition survey in, SA193 
Pancreas 
changes, in fluorohydrocortisone diabetes, in 
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fat necrosis, prevention by Dextran, N95 
fibroeystic disease, genetic origin, 323 
function, relation to gastric uleers, 60 
preparation, feeding of, effect on fat absorption 
following gastrectomy, 9 
Pantothenic Acid 
deficiency 
effect of ascorbie acid on, 
bacteria, 305 
heme synthesis in, 23 
in fish, 106 
porphyrin synthesis in, 142 
in high versus low extraction flour, 144 
in veast, relation to nitrogen content of growth 
medium, 147 
Parakeratosis 
rumen, from pelleted feeds, 299 
Parathyroid (see also Hormones) 
role in renal phosphate metabolism, 205, 247 
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bacteria, effect of unsaturated fatty acids on, 
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cell, use of pentose in determination of, 200 

placenta and intestinal mucosa, to protein, 342 


Phenobarbital (see Drugs) 
Phenylalanine (see Amino Acids) 
Philippines 


nutrition survey in, SA193 


Phospholipid 


blood level 
effect of dietary choline and protein on, 154 
in rabbits with experimental xanthomatosis, 
fractions, in atherosclerosis, 263 
liver, after feeding cholesterol-fatty acid mix- 
tures, 186 
role in transport of fatty acid, 348 
substrate for lipogenesis in cornea slices, 121 
synthesis, in liver, effect of growth hormone 
on, 152 


Phosphorus 


absorption, effect of aluminum hydroxide on, 2: 
balance 
in children, effect of 6-mereaptopurine on, 248 
effect of growth hormone on, 253 
blood levels 
in experimental rickets in cats, 140 
in magnesium deficiency in calves, 173 
deficiency, mast cell counts during, 92 
dietary, relation to calcium metabolism in the 
dairy cow, 141 
in muscle, in muscular dystrophy, 71 
in urine 
effect of vitamin D on, 205 
in Wilson’s disease, 39 
needs, contribution of bread to, in World War 
II, 144 
phosphate, dietary, effect on fat absorption, 331 
renal clearance, effect of cortisone on, 247 
requirement, for the guinea pig, 181 
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Phosphorylation 

oxidative, in essential fatty acid deficiency, 86 
Phytate 

effect on iron absorption in children, 170 

for growth of cells in culture, 125 
Pig (see Swine) 
Pigmentation 

feather, in turkeys, need for lysine in, 50 
Pituitary 

anterior, role in control of water consumption, 


growth hormone 
effect of on fat synthesis, 152 
species differences in activity, 253 
Placenta 
permeability 
to iodine, 52 
to protein, 342 
Plants 
goitrogens in, 19 
selenium as essential growth factor, 174 
Porphyrin 
synthesis, in pyridoxine and pantothenic acid 
deficiency, 142 
Potassium 
balance, effect of growth hormone on, 253 
deficiency, ip chronic infantile malnutrition, 99 
in heart muscle, effect of digitalis on, 90 
in muscle 
effect of aspirin on, 281 
in muscular dystrophy, 71 
loss, in diabetic acidosis, effect of glucose versus 
fructose therapy on, 70 
metabolism, effect of parenteral fat feeding on, 
164 
requirements, for the guinea pig, 181 
treatment of kwashiorkor, 259 
Poultry 
feeding, breed differences in, 241 
feeds, raw soybeans in, effect on egg production, 
242 


Pregnancy 
blood ascorbic acid levels in, 6 
glucose tolerance tests following, 296 
relation to occurrence of gallstones, 23 
Premature Births 
and ascorbic acid intakes of pregnant women, 6 
Progesterone (see Hormones ) 
Proline (see Amino Acids ) 
Protein 
biologic value 
algae, 22 
bacterial, 115 
plant versus animal, 220 
ceruloplasmin deficiency, in Wilson’s disease, 37 
colostral, absorption by ealf, 342 
corn, zein, in vivo digestion of, 334 
defects, in muscular dystrophy, 71 
deficiency 
effect on nucleic acid of oocytes, 304 
effect on protein synthesis and transamina- 
tion, 216 
ferritin in blood, N288 
in children, treatment and prevention, 259 
iron metabolism in, 25) 
kwashiorkor, in South African infants, 36 
dietary 
effect on blood phospholipid levels, 154 
effect on fat digestibility, 331 : 
effect on portal vein pressure, in liver cir- 
rhosis, 298 
effect on proteinuria, in rats, 337 


relation to nitrogen release from liver, 183 
relation to urinary excretion of amino acids, 5 
requirements in the cold, 188 
restriction, for weight reduction, 292 
digestion 
by trypsin, effect of fatty acid on, N351 
in vivo, 334 
efficiency ratio, assessment of, 56 
gamma globulin, in serum of infants, breast 
versus artificially fed, 261 
globulin 
blood level, in tryptophan deficiency, N287 
direct utilization by HeLa cells, in tissue eul- 
ture, SA321 
in urine of rats and mice, 337 
hydrolysates 
effect on chick growth, 111 
in treatment of kwashiorkor, 259 
intravenous feeding, effect on nitrogen 
balance after feeding, 196 
in urine 
of infants with Fanconi's syndrome, 39 
of rats and mice, 337 
intake 
effect on protein efficiency ratio, 56 
effect on thermochemical efficiency, 279 
of infants, 67 
of the Bantu, 267 
relation to pyridoxine deficiency, in infants, 10 
self-selection by soldiers, 77 
irradiation, effect on nutritive value, 80 
liver 
relation to calorie intake, 285 
synthesis from acetate, in vitamin A de 
ficiency, 17 
lysine in, availability of, 344 
malnutrition, effect on behavior, SA257 
mushroom, inadequacy of, 220 
needs, contribution of bread to, in World War 
permeability to, in placenta and intestinal 
mucosa, 342 
release, from liver, in fasting, 183 
requirements 
for children, 326 
in chronic renal disease, 329 
rice, supplementation of with amino acids, 46 
serum 
changes with menstrual eyele in baboons, 145 
during weight reduction on liquid formula 
diet, 292 
in anemias, 330 
pattern 
in kwashiorkor, 259 
in pantothenic acid deficiency, 305 
soluble, in animal feeds, relation to production 
of bloat, 300 
soyin, in raw soybeans, 242 
synthesis 
effect of protein deficiency on, 216 
from glutamine, by HeLa cells in tissue cul- 
ture, 157 
in muscle, effect of aspirin on, 281 
rates, in different tissues, 29 
role of vitamin By, in, 252 
vitamin Bye binding by, effect on vitamin By» 
metabolism, 307 
wheat, relation to idiopathic steatorrhea, 234 


Provitamin D (see vitamin D) 
Public Health 


contribution of food industry to, SA225 
Framingham Study of heart disease, SAI 
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insecticides, hazards of, SA289 

nutrition surveys in Africa, N63, 267 

programs in nutrition, under Committee on 
Nutrition for National Defense, SA193 

survey 

of formula types for feeding newborn infants, 


of heart disease in Australia, SA129 
water fluoridation, long term effects, 117 
Purines 
adenine, to reverse growth 
aminopterin, N127 
Pyridine 
derivatives, activity in replacing niacin, 310 
Pyridoxal (see Pyridoxine ) 
Pyridoxal Phosphate (see Coenzymes ) 
Pyridoxine 
deficiency 
cerebral activity in, SA161 
heme synthesis in, 23 
in fish, 106 
porphyrin synthesis in, 
tissue serotonin levels in, 85 
dietary, relation to blood pyridoxal phosphate 
level, 231 
in high versus low extraction flour, 144 
in human milk, 
in yeast, relation to nitrogen content of growth 
medium, 147 
metabolism, in infants, 10 
requirement, for infants, 10 
role in cystathionine metabolism, 178 
Pyruvate 
blood levels, after pentose administration, 200 
fatty acid synthesis from, effect of growth hor- 
mone on, 152 


inhibition by 


142 


Rabbit 
experimental atherosclerosis in, 
effect of fatty acids on, 81 
treatment with histidine, 213 
experimental gallstones in, 25 
experimental xanthomatosis in, 211 
pyridoxal phosphate bloods level in, 231 
Radiostrontium 
retention, effect of dietary calcium on, 153 
Reproduction 
activity, in the calf, relation to food intake, 
209 
amino acid requirements for, 313 
effect of erucie acid on, 245 
in baboons, effect of malnutrition on, 145 
in essential fatty acid deficiency, SA33 
in pathothenie acid deficiency, 305 
ovarian changes, in protein deficiency , 304 
Requirements 
amino acids 
for P. pestis, 21 
in reproduction and lactation, 313 
ealcium, discussion, N31 
caloric, at low temperatures, 202, 237 
dietary, in the cold, 188 
essential fatty acids 
effect of trans-acids on, 59 
for various species, SA33 
inositol, for cells in culture, N95, 125, SA321 
lysine 
for swine, 15 
for women, 132 
minerals, for the guinea pig, 181 
protein 
for children, 326 
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in chronic renal disease, 329 
during weight reduction, 292 
pyridoxine, for infants, 10 

vitamins, for fish, 106 
water 
and salt, for children, in hot weather, N255 
for the camel, 12 
Respiratory Quotient 
in adrenalectomized rats, 185 
during low-calorie, exercise program for weight 
reduction, 228 
Riboflavin 
deficiency 
in urine 
as index of riboflavin deficiency, 
of children, 198 
in yeast, relation to nitrogen content of growth 
medium, 147 
intake, of Cuban children, 271 
needs, contribution of bread to, 
II, 144 
nutrition, in foreign Armed forces, SA193 
Rice 
supplementation with amino acids, 46 
ickets 
ealcium-phosphorus relations in, 205 
experimental, in cats, 140 
from fluorosis, in swine, 277 
mast cell counts in bone during, 92 
occurrence in sheep, 16 
Rumen 
parakeratosis, from pelleted feeds, 299 
Ruminants 
bloat in, dietary factors involved, 300 
copper deficiency in, 78 
utilization of bacterial proteins by, 115 
utilization of volatile fatty acids by , 207 
Russia 
research on experimental atherosclerosis, 274 


in fish, 106 
SA193 


in World War 


Salmon 

nutritional requirements for, 106 
Salt 

loss, in fibroeystie disease, 323 


needs, in sheep feeding, N159 
Saponin 

in feeds for ruminant, rel: ation to production of 

bloat, 300 

Sardinia 

diet survey of cholesterol intake, 42 
Scurvy 

collagen formation in, 
Secretin (see Hormones ) 
Seed 

fats, mechanism of lowering serum cholesterol, 
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Selenium (see Trace Elements ) 
Selenocystathionine 
for prevention of exudative diathesis in chicks, 
174 


Self- Selection 
foods 
food faddism, discussion, SA97 
by soldiers, 77 
Semicarbazide 


toxicity, relation to y-aminobutyrate metaho 


lism in brain, SA161 
Serine (see Amino Acids) 
Serotonin 


formation from tryptophan, 85 
metabolism, in patients with careinoid tumor, 


toxic actions of, 347 
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Sex 


development 
in protein starvation, 304 
in the calf, relation to food intake, 209 


Sex Differences 


in lipoprotein patterns, 263 
in nitrogen balance, after surgery, 196 
in occurrence of gallstones, 23 
in production of fatty acid deficiencies, SA33 
in proteinuria in mice and rats, 337 
Sheep 
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